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Q ok B JdFNNE FHE oakdA 9 BB oE solE FA BE 7|EY EYY AREYG HoAd E4E& UE
£ PVAF (poly(vinylidene fluoride))& AM&3te] o] Wi oz Azt £l DMF (N,N-dimethylformamide)ol
PVAFE 994 oE =9 & AR freldol Ax8sid 2he A%t dojd E2HolA 7t 52 FFEL 78.6%E ¢
oJ At} UTM (universal testing machine)S ©]-&3te] ZAHH Ee=o AR E PVAF 20 wt%l A 5.16 MPad] & e}
Tk AlAFFEAFE Y] 7 (scanning electron microscopy, SEM)& o] &3t £Elgte) v #EE B3 43 4E sk

Abstract: In this study, a separator which is a microporous membrane based on poly(vinylidene fluoride) (PVdF) was
prepared by phase inversion method. Being prepared by dissolving the PVdF in the N,N-dimethylformamide (DMF) with
mechanical stirring, the homogenous casting solution was cast onto a clean glass plate. Pore size and porosity of the mem-
branes were controlled by changing preparation condition. The highest porosity of the membrane was 78.6%. The mechan-
ical property of the membrane was determined by using an universal testing machine (UTM). The morphology of the
membrane was investigated by scanning electron microscopy (SEM). The cross-section of the membrane shows sponge-like

small micro-pores.
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Fig. 2. SEM photographs of the porous PVdF 15 wi% membrane: retention time 30 s (2) top side, (b) bottom side, (c)
cross section; retention time 1 min (d) top side, (¢) bottom side, (f) cross section; retention time 2 min (g) top side, {h)

bottom side, (i) cross section.
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Fig. 3. SEM photographs of the porous PVdF 20 wt% membrane: retention time 30 s (a) top side, (b) bottom side, (c)
cross section; retention time 3 min (d) top side, (e) bottom side, (f) cross section; retention time 6 min (g) top side, (h)
bottom side, (i) cross section.

Fig. 4. SEM photographs of the porous PVdF 25 wt% membrane: retention time 30 s (a) top side, (b) bottom side, (c)
cross section; retention time 2 min (d) top side, (e) bottom side, (f) cross section; retention time 3 min (g) top side, (h)
bottom side, (i) cross section.
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Fig. 5. SEM photographs of the porous PVAF 30 wt% membrane: retention time 30 s (a) top side, (b) bottom side, (c)
cross section; retention time 3 min (d) top side, (¢) bottom side, (f) cross section; retention time 6 min (g) top side, (h)

bottom side, (i) cross section.
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Fig. 6. Effect of PVDF solution concentration on porosity
of the microporous membranes.
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PORE SIZE DISTRIBUTION VS AVERAGE DIAMETER
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Fig. 7. Pore size distribution of microporous PVDF membranes. (a) PVAF 20 wt%, (b) PVdAF 25 wt%, (c) PVdF 30 wt%.
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Table 1. Pore Size Distribution of Membranes
PVdF PVdF PVdF

20 wt% 25 wt% 30 wt%
Mean flow pore 0.070 0.090 0.087
diameter microns microns microns
Diameter at maximum 0.068 0.085 0.092
pore size distribution  microns microns microns
Standard deviation of 0.133 0.021 0.017

avg. Pore diameter

Dt Dwth  Dwtdh

Tensile Strength

Dwi%  BDwth Nwik

Elongation

40

kgt )
10 =

0 0wt%  Zwtlh  Wwih

Modulus

Fig. 8. Mechanical properties of microporous PVDF mem-
branes.
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Fig. 9. Heat shrinkage of microporous PVDF membranes
with different temperatures.
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